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Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.981, r m „ = 0.985 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.115 
S = 1.05 
7313 reflections 



0.042 



32315 measured reflections 
7313 independent reflections 
5098 reflections with / > 2a(I) 
R<„, = 0.030 



317 parameters 

H-atom parameters constrained 
A/w = 0.28 e A~ 3 
Ap mi „ = -0.35 e A -3 
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R factor = 0.042; wR factor = 0.115; data-to-parameter ratio = 23.1. 



In the title compound, C28H23CIN2O3S, the central imidazo- 
lidine ring adopts a twisted conformation and the S atom has 
distorted tetrahedral geometry. The crystal packing is 
stabilized by C— H- ■ O, C— H- ■ -it and jt-jt interactions 
[centroid-centroid distance = 3.8302 (10) A]. 

Related literature 

For the biological activity of sulfonamides, see: Zareef et at 
(2007); Chohan et at (2007); Pomarnacka & Kozlarska-Kedra 
(2003); Nieto et at (2005); Wang et at (1995). For a related 
structure, see: Chakkaravarthi et at (2008). For puckering 
parameters, see: Cremer & Pople (1975). For asymmetry 
parameters, see: Nardelli et at (1983). For graph-set notation, 
see: Bernstein et at (1995). 



H,c 




Experimental 

Crystal data 

QsH^ClNjOsS 
M, = 503.00 
Monoclinic, Pl^ln 
a = 10.8458 (3) A 
b = 13.0191 (4) A 
c = 17.6720 (5) A 
P = 103.757 (2)° 



V = 2423.75 (12) A 
Z = 4 

Mo Ka radiation 
jtt = 0.28 mm -1 
T = 293 K 

0.25 x 0.22 x 0.19 mm 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 and Cg4 are the centroids of the C2-C7 and C15-C20 rings, respectively. 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


C8-H8-03' 


0.98 


2.44 


3.3659 (17) 


158 


C14-H14- ■ 03 1 


0.93 


2.57 


3.3855 (19) 


146 


C24-H24- ■ 02" 


0.93 


2.59 


3.289 (2) 


132 


Cl-HlC---Cg4 ffi 


0.96 


2.90 


3.484 (2) 


120 


Cll-Hll--Cg2 ffl 


0.93 


2.88 


3.619 (17) 


138 



Symmetry codes: (i) 
-X + 1, -y + 1, -z. 



-x + 1, v - 



(ii) 



-x + \,y +§, — z + 5 



(Hi) 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97 and PLATON (Spek, 2009). 

SR and ASP thank Dr Babu Varghese, SAIF, HT, Chennai, 
India, for the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2300). 
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2-(4-Chlorophenyl)-l,5-diphenyl-3-tosylimidazolidin-4-one 

S. Ranjith, A. SubbiahPandi, K. Namitharan and K. Pitchumani 

Comment 

Sulfonamides have widely been recognized for their wide variety of pharmacological activities such as antibacterial, anti- 
tumor, anti-carbonic anhydrase, diuretic, hypoglycaemic, antithyroid and protease inhibitory activity. Sulfonamides have 
also been used clinically as antimalarial agents (Zareef et ah, 2007), particularly sulfadiazine and sulfadoxine. Due to their 
significant pharmacology applications and widespread use in medicine, these compounds have also gained attention in 
bioinorganic and metal-based (Chohan et ah, 2007) drug chemistry. Sulfonamide derivatives are well known drugs and are 
used to control diseases caused by bacterial infections. Benzene sulfonamide derivatives are known to exhibit anticancer 
and HIV activities (Pomarnacka & Kozlarska-Kedra, 2003) and antibacterial activities (Nieto et ah, 2005). Imidazolidine 
compounds are important intermediates and building blocks in the construction of various biologically active compounds 
(Wang et ah , 1 995). Against this background, and in order to obtain detailed information on molecular conformations in the 
solid state, an X-ray study of the title compound was carried out. 

X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig. 1 . The geometry around the S 
atom is distorted tetrahedral, comprising two O atoms of the sulfonyl group, a C atom of a benzene ring and the imidazolidine 
N atom. The S-O, S-C, and S-N distances are 1.418 (1), 1.747 (1) and 1.677 (1) A, respectively. These are comparable to 
those in similar structures (Chakkaravarthi et ah, 2008). The atom Cll deviates by 0.130 (1)A from the least-squares plane 
of the ring C9-C14. The S atom exhibits significant deviation from that of a regular tetrahedron, with the largest deviations 
for the O-S-0 [Ol-Sl-02 120.9 (7)°] and O-S-N angles [Ol-Sl-Nl 106.5 (6)°]. The widening of the angles may be due 
to repulsive interactions between the two short S=0 bonds, similar to what is observed in related structures (Chakkaravarthi 
et ah , 2008). The chlorobenzene ring makes the dihedral angles of 39.4 (8), 85.1 (8) and 1 .9 (9)° with respect to the C2-C7, 
C15-C20 and C23-C28 benzene rings. 

The imidazolidine ring adopts a twisted conformation, with puckering parameters q2 and (p (Cremer & Pople, 1975) and 
the smallest displacement asymmetric parameters, A, (Nardelli et ah, 1983) as follows: q2 = 0.1300 (14) A, cp = 21.9 (6)°, 
A S (C8) = 4.70 (15). The intramolecular C6-H6-02 hydrogen bond completes a five-membered ring, which generates an 
S(5) motif (Bernstein et ah, 1995). Atoms C8 and C14 act as donors to form bifurcated hydrogen bonds with atom 03 as 
an acceptor, results in the formation of R i(6) bifurcated ring. In addition to van der Waals interactions, the crystal packing 
is stabilized by C-H..O, C-H— 7t and jc—jc interactions (Table. 1). 

Experimental 

4-Toluenesulfonyl azide (1.3 mmol), phenylacetylene (1.2 mmol), 4-chlorophenyl iV-phenylnitrone (1.0 mmol) andtriethyl- 
amine (2 mmol) were successively added to Cu 1 — Y zeolite (30 mg) in dichloromethane under N2 atmosphere. After stir- 
ring at room temperature for 6 h, the mixture was diluted with dichloromethane. After removing the catalyst by filtration, 
followed by solvent evaporation, the resulting crude product was finally purified by column chromatography (silica gel). 
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Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a solution of the title compound in acet- 
one at room temperature. 

Refinement 

All H atoms were fixed geometrically and allowed to ride on their parent C atoms, with C — H distances fixed in the range 
0.93-0.97 A with t/ iso (H) = 1.5£/ eq (C) for methyl H 1.2f/ eq (C) for other H atoms. 



Figures 



Fig. 1. The structure of the title compound showing the atom-numbering scheme. The dis- 
placement ellipsoids are drawn at the 30% probability level. 



Fig. 2. 7i — jc, C— H—7i interactions (dotted lines) in the title compound and also bifurcated 
hydrogen bonds formed by C8-H8-03 and C14-H14-03 at 3/2 - x,-V2 + y,V2 - z, res- 
ults in the formation of R 2 i(6) [03,H8,C8,C9,C14,H14] bifurcated ring. Cg denotes ring 
centroid. [Symmetry code: (i) 2 -x,\ -y,-z;(u) 1 -x,\ -y,-z; (iii) 3/2 - x,-l/2 +y,XI2 - z.] 



2-(4-Chlorophenyl)-1,5-diphenyl-3-tosylimidazolidin-4-one 



Crystal data 




C 28 H 2 3C1N 2 0 3 S 


7(000) = 1048 


M r = 503.00 


D x = 1.378 MgnT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yn 


Cell parameters from 7313 reflections 


a = 10.8458 (3) A 


6 = 2.4-30.4° 


b= 13.0191 (4) A 


u = 0.28mm _1 


c= 17.6720 (5) A 


7=293 K 


(3= 103.757 (2)° 


Block, colourless 


V= 2423.75 (12) A 3 


0.25 x 0.22 x 0.19 mm 


Z=4 




Data collection 




Bruker APEXII CCD area-detector 


7313 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


5098 reflections with I > 2o(7) 


graphite 


ic int = 0.030 


co and cp scans 


©max — 30.4 , 9min — 2.4 
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Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) " ~ 15 ^ 15 

r min = 0.981, T max = 0.985 * = -i7_»i8 

323 1 5 measured reflections / = -22— >25 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.042 
wR(F 2 ) = 0.115 
S= 1.05 

7313 reflections 
317 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0495.P) 2 + 0.5408P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.28 e A~ 3 
Apmin = -0.35 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > ^(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


II- *IJJ 


CI 


0.8204 (2) 


0.6211 (2) 


-0.10561 (13) 


0.0944 (10) 


H1A 


0.8293 


0.5757 


-0.1468 


0.142* 


H1B 


0.8843 


0.6735 


-0.0987 


0.142* 


H1C 


0.7378 


0.6523 


-0.1188 


0.142* 


C2 


0.83550 (16) 


0.5610 (2) 


-0.03116(10) 


0.0615 (6) 


C3 


0.87311 (18) 


0.60888 (16) 


0.03995 (11) 


0.0592 (5) 


H3 


0.8903 


0.6789 


0.0417 


0.071* 


C4 


0.88600 (16) 


0.55548 (13) 


0.10884 (10) 


0.0477 (4) 


H4 


0.9107 


0.5892 


0.1565 


0.057* 


C5 


0.86169 (13) 


0.45127 (12) 


0.10598 (8) 


0.0370 (3) 


C6 


0.82418 (16) 


0.40127 (16) 


0.03542 (10) 


0.0524 (4) 


H6 


0.8079 


0.3311 


0.0334 


0.063* 


C7 


0.81134(17) 


0.4579 (2) 


-0.03242 (10) 


0.0649 (6) 


H7 


0.7855 


0.4248 


-0.0802 


0.078* 
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02 — SI — C5 


109.35 (7) 


C17 — C16 — C15 


120.01 (15) 


Nl — SI — C5 


105.82 (6) 


C17 — C16 — H16 


120.0 






/~""7 r^i r^i /~m 
C / — Cz — C3 — C4 


n 1 t"i\ 

-0.3 (3) 


Pll pi/T PIC PI /] 

CZ / — CZo — CZj — CZ4 


n 0 si\ 

-0.8 (3) 


n r^T r^i r^/i 
C 1 — Cz — C3 — C4 


1 *7n 1 T PI H\ 

1 /y.i / (1 /) 


PIO Pll Pl/1 PIC 

CZo — CZ3 — CZ4 — CZj 


n 1 si\ 

0.1 (3) 


r"> n r'/i 

Cz — C.5 — C4 — CD 


0.7 (3) 


PI 1 PI 7 pi /I PIC 

CZ 1 — CZ3 — CZ4 — CZj 


1 "7/1 Q"7 ( 1 ^\ 

—1 /4.y / (i j) 


r^i r^^i r^c 

C3 — C4 — C5 — Co 


n c /i\ 

-0.5 (2) 


p-v /: pic pi /i pn 
CZo — CZj — CZ4 — CZ3 


n a <"3\ 
0.4 (3) 


r^l r^/i pc r| 

C.5 — C4 Lj — 5 1 


1 1£ 1C ( 1 1\ 

1 lb. Id (13) 


"Ml Z" 1 0 Ml Pll 

JNZ — Co — JN 1 — CZZ 


1 A CI (\ A \ 

_ 14. J / (14) 


r^/i r^c p/r p-7 

C4 — 1,3 — CO C / 


n 1 ^i\ 
-0.1 (2) 


pn pg mi pn 

cy — Co — jn 1 — czz 


1 n~7 1 ( 1 1\ 
lU/.ol (.13) 


ci r^r r^r r^~i 

M — Lj — CO — C / 


— Y /O. / J (13) 


Ml f^Q Ml CI 

JNZ — Co — JN 1 — M 


1 £0 01 /'G\ 

loo.o3 (y) 


/^i /^t f^n r^c 
C3 — Cz — C / — Co 


n i n\ 

-0.2 (3) 


pn p 0 m 1 c 1 
cy — C 0 — JN 1 — 0 1 


/;n nn /1 /i\ 
— oy.UU (14) 


n ri r/; 
C 1 — Cz — C / — CO 


1 *7H "7/1 ✓ 1 1\ 

—1 /y. /4 (i /) 


PI/, p 1 c "\T1 PI 1 

C 1 0 — C 1 J — JN Z — CZ 1 


1 1*7 /in (\ i\ 
ill Ay (13) 


f^z f^c f^n r^T 
CD — Co — C / — Cz 


ft A f1\ 

0.4 (3) 


Pin pi r mi pi 1 
CZU — C 1 J — JN Z — CZ 1 


1 C /1\ 

-3.5 (2) 


\n po f^d nfi 
JNz — Co — cy — CIU 


A C A 1 / 1 1\ 

4!). 41 (1 /) 


p| /; P1C M1 p O 

C 1 0 — C I J — JN Z — Co 


1/11 /1\ 

14.2 (2) 


\ri po po nn 

jn i — Co — cy — ciu 


/;*7 c^ ( 1 c\ 
-o/.jo (ID) 


Pin pic mi p 0 
CZU — C 1 J — JN Z — Co 


1 £.£. O/I / 1 1\ 

— Ioo.o4 (13) 


\n /~"o rn n /l 
JN 2 — Co — Cy — C 1 4 


11*7 Ol Pi1\ 

-13 /.o3 (13) 


pll P11 "\T1 PI * 

CZZ — CZ 1 — JN Z — C 1 J 


1 m i/^ / 1 1\ 
— 1 /U.Zo (1Z) 


jn i — Co — cy — C 1 4 


1 nn 11 /1 a \ 
lUy.Zl (14) 


Pll P11 Ml P 1 C 

CZ3 — CZ 1 — JN Z — C 1 J 


/l.o4 (1 /) 


n /i r^c\ rift pi i 

c 1 4 — cy — C 1 U — C 1 1 


1 z /i\ 

-2.5 (2) 


Pll P11 Ml P O 

CZZ — CZ 1 — JN Z — C 0 


C *70 f\ £.\ 

J. /o (lo) 


Co — cy — C 1 U — C 1 1 


1*7/1 n /1 1\ 
1 /4.Z / (13) 


Pll pi 1 Ml P O 

CZ3 — CZ 1 — JN Z — C 0 


1 n on ( 1 1\ 
— lZ3.oy (13) 


r^n rift n 1 no 
cy — CIU — Cll — Clz 


n c /i\ 

-0.5 (2) 


Ml P O "NT1 PK 

JN 1 — Co — JNZ — CI J 


1 l/i /C7 P. 1\ 

1 /o.o / (1Z) 


/"lift n 1 no ni 
CIU — Cll — Clz — CI i 


1 1 /l\ 

3.2 (2) 


pn PO "N.T1 PI ' 

cy — Co — JN Z — C 1 J 


C*7 CH H\ 

J l.ol (1 /) 


nn ni no ni 
CIU — Cll — Clz — Cll 


— 1 /5.0Z (11) 


Ml PO M1 pn 

JN 1 — Co — JNZ — CZ1 


I 1 nn / 1 c\ 

I I .yy (i j) 


ni pn pn pi/i 
CI 1 — Clz CI 3 — C14 


-2.8 (2) 


pn po mi pi 1 

C9 — C8 — JN 2 — C2 1 


1 n*7 n 1 / 1 a \ 

-107.01 (14) 


Cll— C12— C13— C14 


176.03 (12) 


C8— Nl— C22— 03 


-169.50 (14) 


CIO— C9— C14— C13 


2.9 (2) 


SI— Nl— C22— 03 


7.1 (2) 


C8— C9— CI 4— C13 


-173.88 (13) 


C8— Nl— C22— C21 


11.90(15) 


C12— C13— C14— C9 


-0.3 (2) 


SI— Nl— C22— C21 


-171.52 (9) 


N2— CI 5— CI 6— CI 7 


179.67 (14) 


N2— C21— C22— 03 


177.75 (14) 
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C20 — C 1 3 — C 1 0 — C 1 / 


n n /'n\ 

0.7 (2) 




PT} pn PT> P."3 

C23 — C2 1 — C22 — U3 




cn /in i 1 n\ 

-59. 4y (iy) 


C15 — C16 — CI / — CI 5 


U.O (Z) 




\n pii pt> mi 
JN 2 — C2 1 — C22 — JN 1 




1 HA i 1 C\ 

— 3.64 (15) 


pn no pin 

cio — ci / — cia — ciy 


-1.1 (3) 




PT} pn PTT Ml 

C23 — C21 — C22 — JN 1 




i in it /ii\ 

iiy.12 (13) 


no pin pin 

ci / — cis — ciy — czu 


0.4 (3) 




r*nn \n ci p,i 
C22 — JN 1 — o 1 — C* 1 




1 o /:-7 / 1 T \ 

35.0 / (13) 


pi o pin pin pi c 

cio — ciy — ciu — ci5 


o.y (3) 




PO M 1 C 1 P. 1 

C8 — JN 1 — bl — CH 




1 yi c n~7 / 1 n\ 
-145.0/ (10) 


pi£ pk pon pin 
CIO — CI J — C2U — ciy 


-1.4 (2) 




pn mi ci m 
C22 — JN 1 — b 1 — yjL 




1 c*n co ^ 1 1 \ 
10/. 36 (11) 


\n pi c pon pin 
JN 2 — C 1 5 — C2U — C 1 y 


1 "7n CO / 1 A \ 

1 /y.58 (14) 




PO Ml C 1 P.T 

C8 — JN 1 — a 1 — U2 




1 /: k /i i\ 
— 16.15 (12) 


\n pti ni po/i 
JN 2 — C2 1 — C2 3 — C24 


1 A C OC ( \ A\ 

— i4j.yj (i4j 




r*nn mi ci pc 
C22 — JN 1 — S> 1 — C J 




nn 1 o m\ 

— / /.lo (12) 


P"11 PI 1 PT] pi| 

C22 — C21 — C23 — C24 


nn m £L\ 

yy.02 (io) 




PO Ml CI PC 

C8 — JN 1 — bl — C5 




nn no /i i \ 
yy.08 (11) 


N2— C21— C23— C28 


3y.O (2) 




C6— C5— SI— Ol 




149.38 (12) 


C22— C21— C23— C28 


-76.01 (18) 




C4— C5— SI— Ol 




-27.35 (14) 


C24— C23— C28— C27 


-0.2 (3) 




C6— C5— SI— 02 




15.21 (14) 


C21— C23— C28— C27 


174.86 (17) 




C4— C5— SI— 02 




-161.53 (12) 


C23— C28— C27— C26 


-0.2 (3) 




C6— C5— SI— Nl 




-96.37 (13) 


C28— C27— C26— C25 


0.7 (4) 




C4— C5— SI— Nl 




86.89 (13) 


Hydrogen-bond geometry (A, °) 












Cg2 and Cg4 are the centroids of the C2-C7 and C15-C20 rings, respectively. 






D—H-A 




D — H 


H-A 


D-A 


D — H 


C6— H6-02 




o.y3 


2.59 


2.934 (2) 


102 


C8 — H8- 03' 




0.98 


2.44 


3.3659 (17) 


158 


C14— H14-03' 




0.93 


2.57 


3.3855 (19) 


146 


C24— H24-02" 




0.93 


2.59 


3.289 (2) 


132 


CI— HlC--Cg4 iii 




0.96 


2.90 


3.484 (2) 


120 


Cll— Hll-Cg2 iii 




0.93 


2.88 


3.619 (17) 


138 


Symmetry codes: (i) -x+3/2, >>-l/2, 


-z+1/2; (ii)-x+3/2,j>+l/2, 


-z+1/2; (iii) -x+l, -y+l, -z. 
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